We show the boundedness of the mixed L
for all rotations ρ ∈ SO(d) , where x ∈ [0, 1] d . We will study the following mixed norm:
Periodizations appear in the Steinhaus tiling set problem. See for example [1] and [2] where estimates on functions with identically vanishing periodizations are obtained.
Since g ρ 1 f 1 for any rotation ρ ∈ SO(d), we have the trivial estimate
In [3] the author obtained the following 
To obtain inequality (4), we need to interpolate between (2) and (3). To proceed further, we will prove the following lemma on interpolation of linear operators. 
Since q r, we have
Thus, we have
Interpolating we get
Then there are disjoint sets E i with |E i | = 1 covering the whole space and a non-increasing sequence of numbers
In order to construct this sequence, consider the distribution function λ f (α) = |{| f | > α}|, which is right-continuous and non-increasing.
We have | f | α 1 on E 1 and |E 1 | = 1. Suppose k 2 and E i and α i are constructed for
Therefore, we get .
